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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD FOR CONTROLLING DISPLAY 
OF LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a display device 
capable of displaying a picture of high quality removing 
the existence of uneven luminance or mixed colors due 
to display colors other than required display colors over 
the whole display area and improving the application 
efficiency of back light without deteriorating display 
quality and having characteristics of low power 
consumption, bright display and excellent display quality. 



SOLUTION: A liquid crystal(LC) display device is 
provided with an LC panel 21 having plural LC pixels and 
plural switching elements corresponding to respective LC 
pixels, a back light 22 arranged on the rear of the panel 
21 and capable of guiding red, green and blue light 
components to the surface of the panel 21 , a picture memory 30 for storing pixel data(PD) to 
be displayed on respective pixels, a reverse data generation circuit 36 for generating reverse 
pixel data #PD against respective pixel data PD, and a control signal generation circuit 31 and 
a data driver 32 for executing 1st scanning for writing the data PD in individual pixels on the 
panel 21 and 2nd scanning for writing the data #PD in order during respective periods for 
time-dividedly emitting red, green and blue light components. 




http://wwwl 9.ipdl.inpitgo.jp/PAl/result/detail/main/wAAAkra09fDA41 1 1 191 89P1 .htm 3/27/2007 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 16.10.2000 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3371200 

[Date of registration] 22. 1 1 .2002 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://wwl9.ipdl.inpit.go jp^ 1 1 19189Pl.htm 3/27/2007 



JP,11-119189,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Two polarizing plates arranged in the direction in which each polarization shaft intersects 
perpendicularly, and the liquid crystal panel inserted into this polarizing plate, He is the red of each pixel 
about the switching element corresponding to each pixel of said liquid crystal panel of the liquid crystal 
display equipped with the back light which has the luminescence field which leads the red in whom it is 
arranged at the tooth back of the light source and said liquid crystal panel, and said light source emits 
light, green, and blue glow to said liquid crystal panel, Green, it corresponds to blue data. While turning 
on/off driving at the period of each display period, it synchronizes with ON / off drive of said switching 
element, and he is the red of said back light to the period of each display period, Green, in the display- 
control approach of the liquid crystal display which carries out time-sharing luminescence of the blue 
glow Said back light is red, Green, The display-control approach of the liquid crystal display 
characterized by performing the 1st scan for displaying to each pixel of said liquid crystal panel during 
each period which carries out time-sharing luminescence of the blue glow, and the 2nd scan for 
eliminating a display in this order. 

[Claim 2] The display-control approach of the liquid crystal display according to claim 1 characterized 
by adjusting the termination timing of said 1 st scan, and the luminescence initiation timing of each 
colored light, and adjusting the initiation timing of the 2nd scan, and the luminescence termination 
timing of color luminescence. 

[Claim 3] The display-control approach of the liquid crystal display according to claim 1 characterized 
by controlling so that magnitude is the same and electric field with a reverse direction are impressed to 
each pixel of said liquid crystal panel by said the 1st scan and said scan of the 2nd. 
[Claim 4] The display-control approach of a liquid crystal display according to claim 1 that the direction 
of a molecule major axis of a liquid crystal molecule is characterized by making it substantially in 
agreement with one polarization shaft of said two polarizing plates when electric field are impressed to 
each pixel of said liquid crystal panel in said 2nd scan. 

[Claim 5] The display-control approach of the liquid crystal display according to claim 1 characterized 
by the direction of a molecule major axis of a liquid crystal molecule controlling the polarity of 
impression electric field substantially in agreement with one polarization shaft of said two polarizing 
plates when electric field are impressed to each pixel of said liquid crystal panel in said 2nd scan. 
[Claim 6] The display-control approach of the liquid crystal display according to claim 1 characterized 
by carrying out a division drive corresponding to each luminescence field where the luminescence field 
of said back light is divided or more into at least two, and said back light was divided in said light 
source. 

[Claim 7] The display-control approach of the liquid crystal display according to claim 6 characterized 
by controlling the light source corresponding to each luminescence field to which said back light was 
divided so that each luminescence field where said back light was divided will be in a luminescence 
condition or a nonluminescent condition synchronizing with the scan which is each pixel of the part to 
which said liquid crystal panel corresponds. 

[Claim 8] The display-control approach of the liquid crystal display according to claim 6 characterized 
by each luminescence field where said back light was divided controlling the light source corresponding 
to each luminescence field to which said back light was divided to be in a luminescence condition while 
each pixel of the part to which said liquid crystal panel corresponds is in a display condition. 
[Claim 9] Two polarizing plates arranged in the direction in which each polarization shaft intersects 
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perpendicularly, and the liquid crystal panel which comes to have two or more switching elements which 
are pinched by this polarizing plate and prepared corresponding to two or more liquid crystal pixel and 
each pixel, Red in whom it is arranged at the light source and the tooth back of said liquid crystal panel, 
and said light source emits light, Green, the back light which has the luminescence field which leads 
blue glow to said liquid crystal panel, The back light control means controlled so that red, green, and 
every one blue glow are outputted in order in said back light during the period of one frame which 
displays an image, Said back light is red, Green, During each period which carries out time-sharing 
luminescence, blue glow The liquid crystal display characterized by having the liquid crystal drive 
control means which carries out drive control of the 2nd scan for eliminating the 1 st the scan and display 
for displaying to each pixel of said liquid crystal panel in this order. 

[Claim 1 0] A storage means to memorize the pixel data corresponding to each pixel of said liquid crystal 
panel of the image which should display said liquid crystal drive control means, A reverse data 
generation means to generate the reverse data of each pixel data memorized by this storage means, The 
liquid crystal driving means which performs the 1 st scan and scan of the 2nd in this order to each pixel 
of said liquid crystal panel during each period when said back light carries out time-sharing 
luminescence of red, green, and the blue glow, The pixel data memorized by said storage means are 
supplied to said liquid crystal driving means on the occasion of said 1 st scan. The liquid crystal display 
according to claim 9 characterized by including the control means which supplies the reverse data 
generated by said reverse data generation means to said liquid crystal driving means on the occasion of 
said 2nd scan. 

[Claim 11] Said liquid crystal driving means is a liquid crystal display according to claim 9 
characterized by having made that it should control so that magnitude is the same and electric field with 
a reverse direction are impressed to each pixel of said liquid crystal panel by said the 1 st scan and said 
scan of the 2nd. . 

[Claim 12] The liquid crystal display according to claim 9 characterized by arranging said two 
polarizing plates and the direction of a molecule major axis of a liquid crystal molecule becoming so that 
it may be substantially in agreement with one polarization shaft of said two polarizing plates when 
electric field are impressed to each pixel of said liquid crystal panel in said 2nd scan. 
[Claim 13] Said liquid crystal driving means is a liquid crystal display according to claim 9 
characterized by having made that the direction of.a molecule major axis of a liquid crystal molecule 
should control the polarity of impression electric field substantially in agreement with one polarization 
shaft of said two polarizing plates when electric field are impressed to each pixel of said liquid crystal 
panel in said 2nd scan. 

[Claim 14] The liquid crystal display according to claim 9 characterized by dividing the luminescence 
field of said back light or more into at least two, and dividing said light source corresponding to each 
luminescence field where said back light was divided. 

[Claim 15] The liquid crystal display according to claim 14 characterized by having the luminescence 
control means of the back light which controls the light source corresponding to each luminescence field 
to which said back light was divided so that each luminescence field where said back light was divided 
may be in a luminescence condition or a nonluminescent condition synchronizing with the scan which is 
each pixel of the part to which said liquid crystal panel corresponds. 

[Claim 16] The liquid crystal display according to claim 14 characterized by having the luminescence 
control means of the back light with which each luminescence field where said back light was divided 
controls the light source corresponding to each luminescence field to which said back light was divided 
to be in a luminescence condition while each pixel of the part to which said liquid crystal panel 
corresponds is in a display condition. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display and its display-control 
approach of the color light source mold which a detail is made to carry out time-sharing luminescence of 
the back light in three primary colors more, and performs a full color display about a liquid crystal 
display and its display-control approach. 
[0002] 

[Description of the Prior Art] The OA equipment represented by a word processor, the personal 
computer, etc. is widely used with the so-called progress of office automation in recent years. 
Furthermore, the spread of the OA equipment in such office has generated the need of the OA equipment 
of an usable pocket mold also on office or the outdoors, and small [ those ] and lightweight-ization are 
demanded. The liquid crystal display is widely used as one of the means for attaining such a purpose. 
Especially a liquid crystal display is an indispensable technique small and not only lightweight-izing but 
for low-power-izing of the OA equipment of a pocket mold by which a dc-battery drive is carried out. 
[0003] By the way, general classification of a liquid crystal display classifies it into a reflective mold 
and a transparency mold, the light source (back light) by which a reflective mold is the configuration of 
reflecting die beam of light which carried out incidence from the front face of a liquid crystal panel on 
the base of a liquid crystal panel, and making an image checking by looking by the reflected light, and 
the base of a liquid crystal panel was equipped with the transparency mold from ~ it is the configuration 
of making an image checking by looking by the transmitted light. Although it has spread widely as an 
indicating equipment of the single colors (for example, white / black display) of a calculator, a clock, 
etc. since the reflective mold of the amount of reflected lights is not fixed with an environmental 
condition, and it is cheap, although it is inferior to visibility, as indicating equipments, such as a personal 
computer which performs multicolor or a full color display, it is unsuitable. For this reason, generally as 
displays, such as a personal computer which performs multicolor or a full color display, a transparency 
mold is used. 

[0004] On the other hand, generally a current color liquid crystal display is classified in a STN (Super 
Twisted Nematic) type and a TFT-TN (Thin Film Transistor-Twisted Nematic) type from the field of the 
liquid crystal matter used. Although the manufacturing cost of a STN type is comparatively cheap, it is 
easy to generate a cross talk, and since the speed of response is comparatively slow, the problem of not 
being suitable is shown in the display of an animation. On the other hand, although display quality is 
quality, since there is transmission of a liquid crystal panel only about 4% in the present condition as 
compared with a TFT-TN type and a STN type, the back light of quantity brightness is needed. For this 
reason, there is a problem in the power consumption by the back light becoming large, and using it for 
the pocket mold of a dc-battery power source by the TFT-TN type. Moreover, problems, such as being 
difficult, also have the adjustment of a color-balance with a narrow angle of visibility with slow speed of 
response, especially speed of response of halftone in a TFT-TN type. 

[0005] Furthermore, the conventional transparency mold liquid crystal display had the common color 
filter mold constituted so that multicolor or a full color display might be performed by using the back 
light of the white light and making the white light penetrate alternatively with a color filter in three 
primary colors. However, since a display pixel is constituted from such a color filter mold by making the 
range of the color filter of three adjoining colors into one unit, resolution is one third substantially. It 
will fall. 
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[0006] 

[Problem(s) to be Solved by the Invention] as mentioned above, it sets to the conventional liquid crystal 
display, especially a color liquid crystal display - it is easy to generate a cross talk, and a speed of 
response is a low speed comparatively, and unsuitable [ to a movie display ] in STN, for this reason, 
although a manufacturing cost is comparatively cheap - etc. ~ there is a problem and there are problems 
— it is hard to take a color-balance with a narrow angle of visibility with a speed of response with much 
power consumption, especially the speed of response in halftone slow although the back light of high 
brightness is needed therefore — in TFT-TN. 

[0007] This invention is made in view of such a situation, is excellent in especially a speed of response 
and an angle-of- visibility property, and aims at offer of the color liquid crystal display whose color- 
balance is adjustable. 

[0008] Moreover, one half is not used mostly but this invention aims also at solving the problem of the 
luminescence time amount of a back light which a time-sharing color liquid crystal display has that there 
is much futility in the field of effectiveness and power consumption. 
[0009] 

[Means for Solving the Problem] From the above viewpoints, by the liquid crystal display and its 
display-control approach of this invention Although the liquid crystal panel using the ferroelectric liquid 
crystal which can answer several 100 - number mus order, and the back light with which red, green, and 
blue can emit light by time sharing are combined, switching of liquid crystal and luminescence of a back 
light are synchronized and color display is performed He is red in that case, The write-in scan of the 
pixel data to a ferroelectric liquid crystal panel is performed [ be / it / under / green and sub frame 
period / when each blue color emits light / setting ] twice. However, it scans so that an image may be 
once displayed in the write-in scan of an eye, and it scans so that the display condition of an image may 
be eliminated in the second write-in scan. 

[0010] Moreover, once, reinforcement is the same as each pixel of a liquid crystal panel, and it controls 
by the write-in scan of an eye, and the second write-in scan so that the electric field of reversed polarity 
are impressed. 

[001 1] Furthermore, when an electrical potential difference is impressed to each pixel of a liquid crystal 
panel in the second write-in scan, it is the direction of a molecule major axis of almost all ferroelectric 
liquid crystal molecules, (optical axis) The liquid crystal panel is constituted so that one polarization 
shaft of two polarizing plates currently installed so that a polarization shaft may be made to intersect 
perpendicularly and a panel may be inserted may be in agreement. Or the polarity of the applied voltage 
to each pixel is optimized so that such a condition may be realized. Thereby, leakage of the light from 
the back light of the period each of whose pixel is in a non-display condition decreases. 
[0012] Furthermore, by the liquid crystal display and the display-control approach of this invention, the 
luminescence field of a back light is divided into at least two or more luminescence fields, and switching 
of luminescence and putting out lights is performed synchronizing with writing/elimination scan of the 
pixel data to a liquid crystal panel. The period when a back light emits light vainly decreases by this, and 
power consumption is reduced. 

[0013] Furthermore, a back light is made to emit light only in a period until an elimination scan is started 
from the time of the write-in scan of the pixel data to a liquid crystal panel being completed. Thereby, it 
becomes possible to make all the amounts of luminescence of a back light contribute to a display. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail based on the drawing 
in which the gestalt of the operation is shown. 

[0015] The typical perspective view in which the block diagram of the example of 1 configuration of the 
liquid crystal display which drawing 1 requires for this invention, and drawing 2 show the typical 
sectional view of the liquid crystal panel and a back light, and drawing 3 shows the example of a 
configuration of a liquid crystal panel and a back light, and drawing 4 are the light sources of a back 
light. It is the mimetic diagram showing the example of a configuration of an LED array. 
[0016] In drawing 1 , a reference mark 21 and 22 show the liquid crystal panel and back light with 
which cross-section structure is shown in drawing 2 , respectively. As [ show / in addition, / in drawing 
2 / the back light 22 ] It consists of LED array 7 and a light guide plate + light diffusion plate 6. 
[0017] The liquid crystal panel 21 is constituted as structure between the polarization films 1 and 5 of 
two sheets as shown in drawing 2 and drawing 3 . It turns the laminating of the liquid crystal panel 21 in 
order down from the bottom at the order of the polarization film 1 , a glass substrate 2, the common 
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electrode 3, a glass substrate 4, the polarization film 5, and the light guide plate + light diffusion plate 6, 
and, specifically, the pixel electrode 40 corresponding to each display pixel arranged in the shape of a 
matrix is formed in the field by the side of the common electrode 3 of a glass substrate 4. Between these 
common electrodes 3 and the pixel electrode 40, the liquid crystal drive control means 50 which consists 
of the data driver 32 and scanning driver 33 grade which are mentioned later is connected. In addition, 
each pixel electrode 40 is TFT (Thin Film Transistor). It turns on/controls [ off] and is each TFT. It 
drives by turning off a signal line by the data driver 32, and turning on / turning off the scanning line 
alternatively by the scanning driver 33, respectively. And the transmitted light reinforcement of each 
pixel is controlled by the signal from a signal line. 

[0018] The orientation film 1 1 is arranged for the orientation film 12 also on the inferior surface of 
tongue of the common electrode 3, respectively, it fills up with the liquid crystal matter among both 
these orientation film, and the liquid crystal layer 13 is formed in the top face of the pixel electrode 40 
on a glass substrate 4. In addition, a reference mark 14 is a spacer for holding the thickness of the liquid 
crystal layer 1 3 suitably. 

[0019] A back light 22 is in the condition of having projected from one side of the light guide plate + 
light diffusion plate 6 which is located in the lower layer of a liquid crystal panel 21, and constitutes a 
luminescence field. It has LED array 7. this — the field where LED array 7 counters with the light guide 
plate + light diffusion plate 6 as that mimetic diagram is shown in drawing 4 — three primary colors (R), 
i.e., red, ~ green — (G) and blue (B) Light is emitted in each color. LED — one by one — a target - and it 
is arranged repeatedly, the light guide plate + light diffusion plate 6 — this - ** of LED array 7 While 
carrying out the light guide of the light which emits light from LED on the surface of [ whole ] self, by 
being spread to a top face, it functions as a luminescence field. 

[0020] In drawin g 1 , indicative-data DD which should be displayed with a liquid crystal panel 21 is 
given to an image memory 30 from an external personal computer etc. An image memory 30 is data 
(henceforth the pixel data PD) of each [ once memorizing this indicative-data DD to an image memory ] 
pixel unit. Synchronizing signal SYN which the control signal generating circuit 3 1 generates It outputs 
synchronously. The pixel data PD outputted from this image memory 30 are also given to the reverse 
data generation circuit 36 while they are inputted into a selector 37 as it is. 

[0021] The reverse data generation circuit 36 is a circuit which generates the reverse data of the pixel 
data PD outputted from the image memory 30, and the output signal is reverse pixel data #PD. It carries 
out and is given to a selector 37. Therefore, reverse pixel data #PD outputted to the selector 37 from the 
pixel data PD outputted from the image memory 30, and the reverse data generation circuit 36 It is 
inputted, the control signal CS given from the control signal generating circuit 3 1 is followed, and it 
outputs whether it is a gap to the data driver 32. 

[0022] The data driver 32 is the pixel data PD outputted from a selector 37 in ON/OFF of the signal line 
of the pixel electrode 40, or reverse pixel data #PD. It follows and controls. 

[0023] In addition, from the control signal generating circuit 31, it is a synchronizing signal SYN. It is 
outputted and is the scanning driver 33, It is given to the reference voltage generating circuit 34, a back 
light control circuit, and the drive power source 35. 

[0024] The scanning driver 33 is the synchronizing signal SYN given from the control signal generating 
circuit 31. ON/OFF of the scanning line of the pixel electrode 40 are controlled synchronously. 
Moreover, the reference voltage generating circuit 34 is a synchronizing signal SYN. Reference voltage 
VR is generated synchronously and it gives the data driver 32 and the scanning driver 33. 
[0025] A back light control circuit and the drive power source 35 are the synchronizing signal SYN 
given from the control signal generating circuit 3 1 . Driver voltage is synchronously given to a back light 
22, and it is a back light 22. LED array 7 is made to emit light. 

[0026] The display action by the liquid crystal display of such this invention is explained below. 
Drawing 5 is each color of a back light 22 for explaining the principle of the gestalt of implementation 
of the 1st of the display-control approach of the liquid crystal display of this invention. It is the timing 
diagram which shows the relation between the luminescence timing of LED, and the scan timing of each 
Rhine of a liquid crystal panel 21 . 

[0027] drawing 5 (a) it is shown - as - back light 22 LED - for example, 5.6ms every ~ sequential 
luminescence is carried out in the order of red, green, and blue, and it displays by switching each pixel 
of a liquid crystal panel 21 per Rhine synchronizing with it. In addition, when performing the display of 
60 frames in 1 second, the period of one frame is set to 16.6ms. It is about this period of one frame. It 
divides into three subframes for every 5.6ms. It sets to each subframe and is each color of the red of a 
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back light 22, green, and blue. LED For example, drawing 5 (a) In the example shown, it sets to the 1st 
subframe, and he is red. LED In the second subframe, green LED is set to the third subframe, and it is 
blue. LED is made to emit light by control of a back light control circuit and the drive power source 35, 
respectively. 

[0028] In addition, it is each subframe as mentioned above. Since the display of about 60 frames is 
attained in 1 second when it is referred to as 5.6ms and one frame is set to 16.6ms, generally a flicker of 
a display to peopled eyes is not recognized. However, this is an example to the last, for example, it 
cannot be overemphasized like television broadcasting that it may be made to perform the display of 30 
frames in 1 second. 

[0029] On the other hand, it is drawing 5 (b). The data driver 32 and the scanning driver 33 perform the 
write-in scan of data twice into red, green, and the subframe of each blue color to a liquid crystal panel 
21 as shown. However, timing is adjusted so that the initiation timing (write-in timing to the 1st line) of 
a write-in scan of an eye may be once in agreement with the initiation timing of each subframe, and so 
that the termination timing (write-in timing to last Rhine) of the second write-in scan may be in 
agreement with the termination timing of each subframe. 

[0030] Furthermore, once, in the write-in scan of an eye, by supplying the signal of the electrical 
potential difference corresponding to the pixel data PD which the control signal generating circuit 3 1 
made output the pixel data PD to a selector 37 with a control signal CS, and were outputted from this 
selector 37 from the data driver 32 to each pixel of a liquid crystal panel 21, electric field are impressed, 
transmission is adjusted and the image corresponding to the pixel data PD is displayed. A full color 
display is performed by this. 

[0031] And it sets to the second write-in scan, and the control signal generating circuit 31 is reverse 
pixel data #PD to a selector 37 by the control signal CS. Reverse pixel data #PD which was made to 
output and was outputted from this selector 37 The corresponding signal of an electrical potential 
difference is supplied to each pixel of a liquid crystal panel 21 from the data driver 32. Thereby, the 
electric field of reversed polarity are once impressed to each pixel of a liquid crystal panel 21 by the 
same reinforcement as the electric field impressed to each pixel at the time of the write-in scan of an eye. 
Thereby, the display of each pixel of a liquid crystal panel 21 is eliminated. 

[0032] In the conventional liquid crystal display, once writing in the pixel data PD, control which 
performs elimination of that was not performed, but control of overwriting the following pixel data PD 
directly was performed. However, after writing in the above pixel data PD in this invention, it is reverse 
pixel data #PD at predetermined time spacing about it. Since the display time in all the pixels of the 
screen of a liquid crystal panel 21 and the time amount from which the liquid crystal in each pixel will 
be in a display condition will become the same by performing control to eliminate if it puts in another 
way, brightness unevenness is not produced. 

[0033] Moreover, since only polarities differ in the magnitude with the same electrical potential 
difference of the signal once supplied to each pixel of a liquid crystal panel 21 by the write-in scan of an 
eye, and the second write-in scan, impression of the dc component to liquid crystal is prevented. 
[0034] By the way, since a ferroelectric liquid crystal has polar responsibility, it is determined [ which 
penetrates incident light with the polarity of applied voltage / or or ] whether to carry out protection from 
light, and it also has the memory nature which maintains the condition further. For this reason, when an 
electrical potential difference be impress to each pixel by the second scan between the description slack 
1 sub frames of above this inventions, and the relation between the polarization shaft of the polarization 
films 1 and 5 and the direction of a liquid crystal molecule major axis or the polarity of applied voltage 
be the optimal, image quality will deteriorate, without be in the condition that back light light cannot be 
shade completely, and color mixture arise, or being able to display a desired color. 
[0035] In case an electrical potential difference is impressed to each pixel of a liquid crystal panel 21 in 
the second write-in scan from such a situation by this invention, as shown in the mimetic diagram of 
drawing 6 The direction of a molecule major axis of almost all ferroelectric liquid crystal molecules 
(optical axis) It is installed so that a panel may be inserted. By constituting a liquid crystal panel 21 or 
optimizing the polarity of the applied voltage to each pixel so that one polarization shaft of the 
polarization films 1 and 5 of two sheets with which the polarization shaft lies at right angles may be in 
agreement As the same condition is maintained, elimination of a display image is made to be ensured. 
[0036] Next, the concrete example of the liquid crystal display of this invention and its display-control 
approach is explained. 

[0037] First, it is the following, and the liquid crystal panel 21 shown in drawing 2 and drawing 3 was 
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made and produced. It is the number of pixels at pitch 0.24mmx0.24mm about each pixel electrode 40 
1024x768 As 12.1 inches of matrix-like vertical angles The TFT substrate was produced. It is such. 
After washing a TFT substrate and the glass substrate 2 which has the common electrode 3, polyimide is 
applied by the spin coater. By calcinating at 200 degrees C for 1 hour, it is abbreviation. The 200A 
polyimide film was formed as the orientation film 1 1 and 12. Furthermore, rubbing of these orientation 
film 1 1 and 12 is carried out with the cloth made from rayon, and it is mean particle diameter among 
both. It piled up, where a gap is held with the 1 .6-micrometer spacer 14 made from a silica, and the 
empty panel was produced. This orientation film 1 1 and the ferroelectric liquid crystal which uses 
naphthalene system liquid crystal as a principal component among 1 2 were enclosed, and it considered 
as the liquid crystal layer 13. 

[0038] And it is the polarization film of two sheets of a cross Nicol's prism condition about the produced 
panel. (NITTO DENKO make: NPF-EG 1 225DU) By 1 and 5, when the ferroelectric liquid crystal 
molecule of the liquid crystal layer 1 3 inclined to one side, as it changed into the dark condition, it 
inserted into it, and considered as the liquid crystal panel 21. And this liquid crystal panel 21 was laid on 
the back light 22 6, i.e., a light guide plate + light diffusion plate. 

[0039] Liquid crystal panel 21 produced as mentioned above In the configuration laid on the back light 
22 which consists of LED array 7 and a light guide plate + light diffusion plate 6, as shown in the timing 
chart of drawing 7 , the display control was performed. 

[0040] Drawing 7 (a) It sets at the red who divided the period of one frame for 16.6ms as shown into 
three equally, green, and the subframe period of each blue color, and is drawing 7 (b). The write-in scan 
to each pixel of the ferroelectric liquid crystal panel 21 was twice performed per Rhine as shown. 
[0041] First, the write-in scan of an eye impresses the signal of the electrical potential difference 
corresponding to each pixel data PD from the data driver 32 in the Rhine unit to each pixel of a liquid 
crystal panel 21 once, adjusting timing so that the initiation timing of the write-in scan to the 1st line 
(Rhine 1) of a liquid crystal panel 21 may be in agreement in the initiation timing of each subframe. 
Impression of the electrical potential difference of the once eye to each of this pixel is performed to the 
timing which was missing from last Rhine and shifted from the 1st line predetermined time every in 
order. 

[0042] Thereby, it is drawing 7 (c). Each pixel of a liquid crystal panel 21 lights up per Rhine as shown. 
Lighting of each of this pixel is performed to the timing which was missing from last Rhine and shifted 
from the 1 st line predetermined time every in order. 

[0043] The second write-in scan impresses the signal once impressed to each in the write-in scan of an 
eye to each pixel of a liquid crystal panel 21, and the signal with which polarities differ on the same 
electrical potential difference in the Rhine unit from the data driver 32, adjusting timing so that the 
termination timing of the write-in scan to last Rhine of a liquid crystal panel 21 may be in agreement in 
the termination timing of each subframe. Although impression of the second electrical potential 
difference to each of this pixel is performed to the timing which was missing from last Rhine and shifted 
from the 1st line predetermined time every in order once like the case of an eye, as mentioned above, the 
timing of initiation of impression of the second electrical potential difference the 1st line is specifically 
adjusted so that the termination timing of the write-in scan to last Rhine of a liquid crystal panel 21 may 
be in agreement in the termination timing of each subframe. 

[0044] Thereby, it is drawing 7 (c). Each pixel of a liquid crystal panel 21 will be in an astigmatism LGT 
condition per Rhine as shown. The shift to the astigmatism LGT condition of each of this pixel is 
performed to the timing which was missing from last Rhine and shifted from the 1st line predetermined 
time every in order. 

[0045] Furthermore, when an electrical potential difference is impressed to each pixel of a liquid crystal 
panel 21 in the second write-in scan as shown in above-mentioned drawing 6 , it is the direction of a 
molecule major axis of almost all ferroelectric liquid crystal molecules (optical axis). The configuration 
of a liquid crystal panel 21 was optimized so that one polarization shaft of the polarization films 1 and 5 
of two sheets with which the polarization shaft lies at right angles might be in agreement. Specifically, 
the polarization direction of the polarization films 1 and 5 of two sheets with which the polarization 
shaft intersected perpendicularly was optimized. 

[0046] By performing the above display controls by the equipment configuration as shown in drawing 1 
to the liquid crystal panel 21 of the above configurations, the high definition image display condition 
which there is no brightness nonuniformity and the color mixture by foreground colors other than the 
foreground color for which it asks does not have, either was realizable in the viewing-area whole region 
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of a liquid crystal panel 21. in addition, brightness of a white display 192 cd/m2 it is — the contrast ratio 
was 35:1. 

[0047] In addition, although the polarization direction of the polarization films 1 and 5 of two sheets 
with which the polarization shaft intersected perpendicularly is optimized in the above-mentioned 
example the time of an electrical potential difference being impressed to each pixel of a liquid crystal 
panel 21 in the second write-in scan — the direction of a molecule major axis of almost all ferroelectric 
liquid crystal molecules (optical axis) The polarity of applied voltage may be adjusted so that one 
polarization shaft of the polarization films 1 and 5 of two sheets with which the polarization shaft lies at 
right angles may be in agreement. 

[0048] In addition, although the ferroelectric liquid crystal is used for the liquid crystal panel 21 in the 
gestalt of above-mentioned operation, it cannot be overemphasized again that the same effectiveness is 
acquired also in the liquid crystal display using the liquid crystal matter, for example, the 
antiferroelectricity liquid crystal, other than a ferroelectric liquid crystal. 

[0049] by the way — the above time-sharing color liquid crystal displays — a back light 22 — more — 
concrete ~ When [ of the amounts of luminescence of LED array 7 ] the worst, only one half will be 
used, and there is much futility in respect of power consumption. This is a serious problem for the 
pocket mold OA equipment used by dc-battery drive in many cases. Then, in the above display-control 
approaches, the gestalt of the 2nd operation which can further reduce power consumption is explained. 
[0050] The timing diagram of drawing 8 shows the relation between the amount of luminescence of the 
back light 22 in the gestalt of the 1st operation of a ****, and the display condition by the liquid crystal 
panel 21. drawing 8 (a) as [ show ] - the period of the subframe of 5.6ms - setting — once — impression 
of the electrical potential difference of an eye - the initiation time of a subframe - simultaneously - 
starting - after that it carries out over the period for 2.8ms — having — impression of the second 
electrical potential difference - from the initiation point in time of a subframe from 2.8ms progress 
point in time - starting - after that **** [ until the termination time of a subframe ] over the period for 
2.8ms - he is trying to divide 

[0051] in such a case, drawing 8 (b) as [ show ] - the time amount which a pixel turns on when it sees in 
each Rhine unit in one subframe of the period of 5.6ms - one subframe There is nothing one half. 
Therefore, drawing 8 (a) Also luminescence time amount which a back light 22 contributes to an actual 
display as shown It is 1/2 and is the remainder. One half, it is shaded and is useless. In this case, the scan 
time of a liquid crystal panel is shown in drawing 8 . Although the use effectiveness of a back light 22 
will improve by time amount shorter than 2.8ms if possible, it is based on the present amorphous silicon. 
In TFT, compaction of a scan time with it cannot be desired. [ low mobility and ] [ large ] 
[0052] In order to solve such a problem, in the gestalt of operation of the 2nd of this invention, the 
luminescence field of a back light 22 is divided or more into at least two, and it synchronizes with 
writing/elimination scan of the data to a liquid crystal panel 21, and is luminescence, It is made to switch 
putting out lights. 

[0053] A principle is explained first. Drawing 9 is the mimetic diagram showing the example which 
carried out equal segmentation of the luminescence field to 4 blocks by making a back light 22 into an 
example, this example - the light guide plate + light diffusion plate 6 - the direction of Rhine of a 
liquid crystal panel 21 - meeting - a protection-from-light film - band-like equal luminescence field 
(1) 221 - luminescence field (4) 224 quadrisecting - moreover - LED array 7 is also quadrisected into 
the LED array blocks 71-74 corresponding to it. ** the LED array blocks 71-74 - respectively ~ being 
alike - red of every at least one and the same number, Green, Blue LED contains - having --****- 
luminescence field (1) 221 With the LED array block 71 Luminescence field (2) 222 By the LED array 
block 72, it is a luminescence field (3). 223 By the LED array block 73, it is a luminescence field (4). 
224 Luminescence control is carried out by the LED array block 74, respectively. 
[0054] The display control of the gestalt of operation of the 2nd of this invention at the time of having 
such a back light 22 is explained with reference to the timing diagram of drawing 10. 
[0055] It is made to synchronize with the scan of a liquid crystal panel 21 as shown in drawing 10, and is 
luminescence about a back light 22, The light is made to put out. More specifically, it is the 
luminescence field 221 of a back light 22. In the period when each Rhine of the corresponding liquid 
crystal panel 21 is scanned The LED array block 71 is made to emit light. Luminescence field 222 In the 
period when each Rhine of the corresponding liquid crystal panel 21 is scanned The LED array block 72 
is made to emit light. Luminescence field 223 In the period when each Rhine of the corresponding liquid 
crystal panel 21 is scanned The LED array block 73 is made to emit light, and it is the luminescence 
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field 224. In the period when each Rhine of the corresponding liquid crystal panel 21 is scanned The 
LED array block 74 is made to emit light. 

[0056] therefore, red, Green, the period of each blue subframe — data writing / elimination scan time to 
5.6ms and a liquid crystal panel 21 — 2.8ms each ** — the case where it carries out — each luminescence 
field 221-224 Luminescence time amount in a subframe 3.5ms will be sufficient and it can be shortened 
to 62.5% as compared with 5.6ms in the case of being shown in drawing 8 . If it puts in another way, it 
will become possible to save power consumption about 37.5%. Under the present circumstances, each 
pixel of a liquid crystal panel 21 is a display condition, (data write-in condition) The becoming time 
amount is the gestalt and this appearance of the 1st operation of the above-mentioned. It is 2.8ms and 
display brightness is not affected. On the contrary, in the condition, i.e., the period each of whose pixel 
of a liquid crystal panel 21 is in a non-display condition, of being troubled if the light of a back light 22 
originally leaks to the front face of a liquid crystal panel 21, the period which the back light 22 has 
switched off becomes long, (the percentage which the back light 22 has switched off with the gestalt of 
the above-mentioned operation is 0%) . For this reason, contrast ratio, A nearby improvement is carried 
out in the field of foreground-color purity. 

[0057] When each number of partitions at the time of dividing the luminescence field of a back light 22 
does not divide, the relation of the ratio of luminescence time amount is shown in the following table 1 . 
[0058] 
[Table 1] 

m i 





3fe:)t8$|B (ms) 




1 


5. 6 


10 0.0 


2 


4. 2 0 


7 5. 0 


4 


3. 5 0 


6 2.5 


6 


3.2 6 


5 8.3 ! 


8 


3. 1 5 


5 6.3 


1 0 


3. 0 8 


5 5.0 


2 0 


i 2.9 4 


5 2. 5 


5 0 


2.856 


5 1.0 


1 0 0 


2.828 


5 0.5 



[0059] The luminescence time amount of each luminescence field within each subframe period becomes 
short as the number of partitions of the luminescence field of a back light 22 is made to increase from 
Table 1 like [ it is ****** and ]. Here, it is NB about the number of partitions of a luminescence field. If 
it carries out, it is expressed with the following formula and the ratio R of the luminescence time amount 
over the case of not dividing is the number of partitions NB of a luminescence field. It makes asymptotic 
50% with an increment. Therefore, the number of partitions NB of a luminescence field The more it 
enlarges, the more the fall of the large power consumption to 50% is attained at the maximum. 
R= 0.5+1/(2 and NB) 

[0060] In addition, in the above-mentioned explanation, although luminescence time amount is equally 
divided according to the number of partitions of the luminescence field of a back light 22 and the timing 
of luminescence/putting out lights does not overlap, it cannot be overemphasized that you may make it 
overlap if heeded. 

[0061] Next, although the concrete example of the gestalt of operation of the 2nd of above this 
inventions was explained, the liquid crystal panel 21 used here is the same as the liquid crystal panel 21 
used in the gestalt of the above-mentioned operation, and the display control as shown in the timing 
diagram of drawing 1 1 was performed. 

[0062] Drawing 1 1 (a) In each luminescence field 221 of a back light 22, and 222 --, first, red 
luminescence shifts to the period of one subframe predetermined time every, and is performed on a 
target one by one as shown, and drawing 1 1 (b) it is shown - as — luminescence field 221 of a back light 
22 Rhine of the liquid crystal panel 21 corresponding to [ while emitting light ] the field - receiving ~ 
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writing/elimination scan of pixel data — concrete — the writing / reverse pixel data #PD of the pixel data 
PD A write-in scan is performed. That is, luminescence control and writing/elimination scan of the data 
to each Rhine of a liquid crystal panel 21 of each luminescence field 221 of a back light 22 and 222 — 
are controlled synchronously. Consequently, drawing 1 1 (c) It realizes in the state of lighting of each 
pixel of a liquid crystal panel 21, and an astigmatism LGT, and a display is performed as shown. 
[0063] Hereafter, in each period of a green subframe and a blue subframe, a display control is performed 
similarly, and one frame is completed. By repeating such control of one frame, it is 1. The display of 60 
frames is possible during a second. 

[0064] In such the example, it excelled in color purity and the clear full color display was able to be 
realized. It sets to time-sharing color display, and he is red, Green, Time amount of each blue subframe 
When data writing / elimination ****** of a liquid crystal panel 21 sets to 2.8 ms each for 5.6ms and the 
luminescence field of a back light 22 is divided into 4 blocks, it is about 3.5ms, respectively about each 
luminescence field 221, 222, 223, and the luminescence time amount of 224. It has been shortened, 
under the present circumstances, luminescence brightness of back light 22 simple substance 631 cd/m2 it 
is — brightness at the time of performing a white display combining a liquid crystal panel 21 190 cd/m2 
it is - the contrast ratio was 43:1. The use effectiveness of the amount of luminescence of a back light 
22 was about 30%. In addition, it was 19W when the power consumption of a back light 22 was 
investigated. 

[0065] As other examples, the same liquid crystal panel 21 as**** is used, it considers as the 
luminescence field 221 which divided the back light 22 into ten equally, and 222 — , and he is red further, 
Green, Time amount of each blue subframe It is 2.8ms each about data writing / elimination scan time to 
5.6ms and a liquid crystal panel 21 . It carried out and the actual display control was performed. 
[0066] In this case, it is each luminescence field 221 and 222 by having divided the luminescence field 
of a back light 22 into ten luminescence fields 221 and 222 — . » It is about 3.1ms about luminescence 
time amount. It has been shortened, under the present circumstances, luminescence brightness in back 
light 22 simple substance 560 cd/m2 it is — brightness at the time of performing a white display 
combining a liquid crystal panel 21 194 cd/m2 it is — the contrast ratio was 51:1. The use effectiveness 
of the amount of luminescence of a back light 22 became high with about 35%. In addition, when the 
power consumption of a back light 22 was investigated, it became still lower even if compared with 
1 6W and an above-mentioned example. 

[0067] Thus, in this example, obtaining a white level equivalent to an above-mentioned example by 
having made the number of partitions of the luminescence field of a back light 22 increase, the contrast 
ratio improved and power consumption declined. 

[0068] Here, the same liquid crystal panel 21 as them was used as an example of a comparison over two 
above-mentioned examples, and the display control was performed by supposing un-dividing a back 
light 22. 

[0069] Although it excelled in. color purity and clear color display was able to be obtained in this 
example when luminescence of a back light 22 was controlled synchronizing with data writing / 
elimination scan of a liquid crystal panel 21 and color display was performed by time sharing Red, 
green, and time amount of each blue subframe (luminescence time amount) 5.6ms, When data writing / 
elimination scan time of a liquid crystal panel 21 is set to 2.8 ms each, the luminescence brightness of 
back light 22 simple substance — 1009 cd/m2 it is — brightness at the time of performing a white display 
combining a liquid crystal panel 21 192 cd/m2 it is — the contrast ratio was 35:1. In addition, the use 
effectiveness of the amount of luminescence of a back light 22 was as low as about 1 9%, and even if it 
compared it with which example when the power consumption of a back light 22 also divides 31 W and 
the luminescence field of the above-mentioned back light 22, it was large. 

[0070] Thus, about the luminescence field of a back light 22, when luminescence control is performed 
by un-dividing, although the white level is equivalent, a contrast ratio is low and power consumption 
also becomes large as compared with the two above-mentioned examples. 
[0071] In addition, in each above-mentioned example and the above-mentioned example of a 
comparison, although the ferroelectric liquid crystal was used for the liquid crystal panel 21, it cannot be 
overemphasized that the same effectiveness is acquired also in the liquid crystal display for example, 
using antiferroelectricity liquid crystal other than a ferroelectric liquid crystal. 

[0072] as mentioned above — if the use effectiveness of the luminescence time amount of a back light 22 
makes the number of partitions of the luminescence field of a back light 22 increase as divide the 
luminescence field of a back light 22 equally, and it made the target emit light one by one, and it 
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mentioned above, when synchronizing writing/elimination scan of data to each Rhine of the liquid 
crystal panel 21 which is alike, respectively and corresponds It does not become 100% although it makes 
asymptotic 100%. Then, luminescence time amount of a back light 22 If control which is used 100% and 
to which a back light 22 emits light only in the time amount which will contribute to a display if it puts 
in another way is performed, for the OA equipment of the pocket mold by which a dc-battery drive is 
carried out, it is very useful. 

[0073] Drawing 12 is the timing diagram of the display control of the gestalt of operation of the 3rd of 
such this invention. In addition, in the gestalt of this 3rd operation, the number of the luminescence 
fields of a back light 22 is one like the gestalt of the 1 st operation. 

[0074] Here, it is drawing 12 (b). To each pixel of a liquid crystal panel 21, it sets to each subframe of 
the red in an one- frame period, green, and blue like the gestalt of each above-mentioned operation as 
shown. The scan for data writing in the Rhine unit, Although it is the same as that of the electrical 
potential difference impressed on that occasion and the scan of data elimination which impresses the 
electrical potential difference of reversed polarity is performed Drawing 12 (a) Luminescence is started, 
when the writing of the data to last Rhine of a liquid crystal panel 2 1 is completed in each subframe as 
shown. Moreover, luminescence is stopped before the time of elimination of the data of the 1st line of a 
liquid crystal panel 21 being started in each subframe. If it puts in another way, a back light 22 will be 
controlled in each subframe to emit light only in the period when all the pixels of a liquid crystal panel 
21 are in the display condition. Thereby, it is the luminescence time amount of a back light 22. 100% 
will contribute to the luminescence display by the liquid crystal panel 21. 

[0075] Next, such a concrete example of the gestalt of the 3rd operation is explained. In addition, the 
liquid crystal panel 21 used here is almost the same as that of it which was used in each above- 
mentioned example, (it is the same except having enabled vertical 2 division of the scan of TFT) 
Explanation was omitted by that and the display control as shown in the timing diagram of drawing 1 3 
was performed. 

[0076] Drawing 1 3 (b) It sets to a red subframe first as shown, and they are the writing / reverse pixel 
data #PD of the pixel data PD to each Rhine of a liquid crystal panel 21 . A write-in scan is performed. 
And drawing 13 (a) The time of the writing of the pixel data PD to all Rhine of a liquid crystal panel 21 
being completed as shown to reverse pixel data #PD A back light 22 is made to emit light in a period 
until writing is started. Consequently, drawing 13 (c) It realizes in the state of lighting of each pixel of a 
liquid crystal panel 21, and an astigmatism LGT, and a display is performed as shown. 
[0077] Hereafter, in each period of a green subframe and a blue subframe, a display control is performed 
similarly, and one frame is completed. By repeating such control of one frame, it is 1. The display of 60 
frames is possible during a second. 

[0078] In such the example, it excelled in color purity and the clear full color display was able to be 
realized. It sets to time-sharing color display, and he is red, Green, Time amount of each blue subframe 
Data writing / elimination ****** of a liquid crystal panel 21 was taken as 1 .4 ms each for 5.6ms. under 
the present circumstances, luminescence brightness of back light 22 simple substance 510 cd/m2 it is - 
brightness at the time of performing a white display combining a liquid crystal panel 21 201 cd/m2 it is - 
- the contrast ratio was 83:1. The use effectiveness of the luminescence time amount of a back light 22 It 
cannot be overemphasized that it is 100%. The use effectiveness of the amount of luminescence of a 
back light is a value high enough, when loss by about 40% and the polarization film is taken into 
consideration. In addition, it was 14/W when the power consumption of a back light 22 was investigated. 

[0079] Thus, although a drive becomes complicated a little in the gestalt of the 3rd operation as 
compared with each above-mentioned operation gestalt, it is the luminescence time amount of a back 
light 22. It is available in 100%. If it puts in another way, the amount of luminescence of a back light 22 
is very advantageous when a dc-battery drive is carried out, in order that the all may contribute to the 
luminescence display by the liquid crystal panel 21. 
[0080] 

[Effect of the Invention] As explained in full detail above, according to the time-sharing color liquid 
crystal display using the ferroelectric liquid crystal of this invention, in the viewing-area whole region, 
the display unit in which the high definition display of there being no color mixture by foreground colors 
other than brightness nonuniformity or the foreground color for which it asks etc. is possible is obtained. 

[0081] Moreover, according to this invention, without reducing display quality, the use effectiveness of 
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a back light can be improved, with a low power, it is bright and the display excellent in display image 
quality is obtained. 

[Translation done.] 
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iTPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(57) [S»] 

[MB] v-^^^i^^^T^ 

tatt-rsiUf^^y 30 ^-M^x-^PDoieium^- 

tmmm^r-^npD ^m^tsm2<D^t^^<omx*n 
60 




1 

m^(o^^/^rywm\^mm L-x^rm^mm(Dmm^m 10 
m^mm^^mm^m^^^x , . 

£><Dm 2 t ft r (DrnxftK o ^ t t -tzm 

its r t t -tztmm 1 mm^m^m^mm^m 
im#m 3 j mm 1 o^ts ^ mmm 2 <d%& t\cx 

[ m#m 4 ] mmm 2 <d \z v * x mmmgh ✓ ^ 

^KWK-ScS-SrS r k&W&k-tzm&mi KEtto 30 

•was. 

fflbr««:ttffi*fctt#«)tttffiJc/j!SJ: ME'* 
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2 

%Mt . mm^<^^(D^m^Mm^nxmm^m^ 

ft*, », #fe**Uoro>R^m**ttSJ:5t-fMlB 

tt^ttoJBIB*^, HuEffiS^^^^lB^om*^»U 
<£>S2 co^t ft r oNHTKIhMff-r &«AKtbMfti¥ 

ft (i ^ fc r t ft i -r 5 
umm 1 0 1 mEttAKMNffi^ati, 
*^^tia«o^E«a^^^<o#B^ic^-rsio 

igx - ^ ftEtg-T 5 E«^a <!r . 

REtft^a^EtS $ ttT v > s #11*7*- * <7)^^- ^ ft 

1 co^Sir IIS 2 *>t&« k ft r <D«-etT* 5 ^ H H a igIb 
HfrEE«^atcE« ^ntVN?, pj^^- ^ ft ffiE^ l 

*3iEic(BU'cffirE**JB»#a»-«i&b, mmmyt-? 

WUrWE«fiK«i#a«-«*M"SM«i#ai:**tfr 
t ft#m k 9 tc:E*(OfRS^^|gB 0 

1 1 ] mmm&mm^&n. mtzm 1 
k mmm 2 k\zx^o mzm&^^/w&mmiz 
£tmcxxfafrm<Dmm^to£tiz> «t 

BdHH-T^ < * U T fc S r 4: t £if 9 icEtt 

[fg#3Si 2] ffirESB2<o*atjc:iov^rgfrEf«S^ 
^^#B*^«#^Pn*D$ttfc»^^, 
ett*lpj*s. mjE-feco{i^o^i i n^^~-^r^{i^ 
ir^SW^-ffiri-SJ: flfFE-tfc^«3t«**EK* 
tt-Cfcar ^SrW«i:i-*s9**9JcE«^*SS*^3S 

1HM13] 8(jEfRa»[»#att. iitJESS 2 0>j£fi 
(ciov ^ flftE»fi^<^/i-io#i®3jilc«»^HiiD * ttfc» 



3 

[Ms&X 1 5 ] jtufg^ 7^7^h (D&m <* titc&mit 

[OOOl] 20 
[0 0 0 2] 

[0 0 0 3] ^^-5T% ffiifi^3£«rt:*BiJi-5£:S*J- 
SW3t'CiiiffeS:«»$ii:-5«fiS;-Cfe , 9. mmmtWiik'* 40 

ffl*««ffl*^5o 50 
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4 

[0 0 0 4] aLffio* fKfi«*JgMtt v 

$tl-5^HB^lW^®/i>^^STN(Super Twisted Nematic) 
& t TFT-TN (Th i n Film Transistor-Twisted Neraati 
c) * ^ ^ t W C5>S^tl^ 0 STN * -f ^f* JBfi ^ 

§ ftl^i: 5 (SB — *\ TFT-TN^ -f^fl, STN 

*9>f h*SsK«lwftSo wO/cfe, TFT-TN^ -Y^-Cf^^ 
^if|«FS!^ttffli-S^»iM«36SfcS 0 *fc % TFT-TN^ 

^ctt, jg£4SSS«, #^c*^Mco^^^38v^, tiff 

[0005] stc, «e*<oaifiMffis^asa«, fife 
fc n ? ;vt> ? —m^&fttt: o «t 9 ^*n/& s axfc # ^ - ^ 

[0 0 0 6] 

JRS7 f ^^7 p u>f . #^^7-«B B B7 :; V^7 ^, u^^c:^v^ 
9, *^:TFT-TNt?fiB53WS^^iy^7>r F^^-TS 
[0 0 0 7] *^lircoj: 5**fflH-«^"Cft**xfc 

[0 0 0 8] *fc*»Wtt, 0^fi^7-ffi H l^^^'7 P 
[0 0 0 9] 

0 -«Cm s^-^-O^^^^^m^Bl^^ffl 

^^x^mm^m^<^Mz.M^^mm^-^(^m^^ 



5 

[0 0 10] -glOfMM^HWt^ 

[0 0 1 l] IH, -KB<o*ii**aE^*3V^«:, « 

[0 0 12] HI-, ^P^^^ e e B ^^M^t/^^J® 

[0 0 13] £7c55td, ^ 0 V^A-^<7)iIjf^— ^(Df 
[0014] 

10015181 tt**M^«5*S**3fi«o— «rt 

[0 0 16] EUlC*3^-C\ #flB«F*21, 22^U2{C^r 

^tTV^ £ 9 fd\ LEDT WT 7 Xt^»*« + jttt:««6 

[0 0 1 7] ^^^yU21flg]2^:t/|Ij3n^:^n-CV^ 
Sct^n. — tto<S3t7^/WA i i 5 tcora<^«jS<!: L 
T*ff/££ixTV>5 0 =ft##jfc:te, ^ 0 B 0 ^/^2ifi±{IiJ;^ 
kTffllcffi^ fi*7^^1, ^7^2, 
S3, #^;*g«4, i*7-f/UA5, **S + *4fc» 

*f/S Lfzt 9 ? ±/\oft,&A0&J&f£ £ tit - ft h *ii 
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TFT (Thin Film Transistor) £ 9 ^ Is/Jr^MM £ 
*U ffi^cOTFT f*x — * K7-Y^32{d<t !9fi#*|£\ * 

[0 0 18] ^f7^StR4±(^fcr^-fe/U«8i40(^±ffi{C 

T»t*Jil3^»fiKSixSo tt*5, #0S^F^-l4f^ 0 B 0 ®i3 

<Dmm*M^{%m^ztzfr(D*^—y-x&>Z) 0 

[0 0 1 9] ^s/^7-f h22te, m&'^M 1 COT/1 
tit, **««Sr««i-*»36« + 3ttttk«6 0-iZZ 
^P)^ULfc«)8-e LED7 W 7d5f tbntV^o r 
(7) LEDTW 7fiEJ4tC^-<D^^:ll^^^tbTV>5«J: 9 
Id, 6 i:*tiRj+SB^HJRfe, IP^* 

(R) ( »(G),1KB) 0#fe^^*i-^> LED36SWRWJ.OK 
tBLTBaJStLTV^S. **«+*ltl«6lii© LED 
20 7W70# LED^b»36SixS*4:S#^*ffi^:WJ: 

[0 0 2 0] UllC&^T, mi&**rV ZQtCtemM)'<* 

S:M»«#«*iaK3l3&s«^-rsi3»lfS#SYN K|ffI»|L 

30 ^PDW:-t(04*-fe u^^37^A^?^ix€)i:^(-, i^x — 
^*riclHlK36|ct,-§.x.b4x5. 
[0021] ffl^-^^fifciHlBsettiBlfc^^yso^ba 

y>s ^(DmMt^ammmr'—^upD tLx-tu? #37 

lH]aS31A^4-^bixS*J»ft^CSt^oTl/^i*H^*^ 

40 [0 0 2 2] *r — 9 ^32(ifc°^-fe^mfii40<7)fs-^ 
^(7)^^/7h^^ir ^3775^tB^J^n-5iij^x — ^ 

[0 0 2 3] ftib\ *JfflJm#-^ll]K31^bttlRlffl«-§- 
SYN dSttJ**^ ^^rtyK7-f^33, S^PmEE^^lHl 
K34&t^^y^7^ h*J»IHK&05fg|J!i«sg35{c#x-^ 

[0 0 2 4] X*^^ K9W^<33tt«HB«***lHlB31 
50 tsJK34fi|^ffl«#SYN JC(B]fflL-CSflS«BEVRSr^L. 
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[0025] /<s/*7«f hffiWlBlK&VIBIb«gi[35(l. 
<£> LEDT U-< 7£3S*£^6 0 

[0 0 2 6] w<7)ct 5 4*»lw«i«*8ii:j:a* 
*Bjfftcoi^T, EJLT^ttWi-S. H5tt*««0«i 
*««B^*«*W;fr»0>* l 0»1fto])K9*K 

P^i"6/c^(0, ^5/*9-f h22CO^-fe<^ LED<Z>3Sft*>f 

[0 0 2 7] 0 5(a) ICtf ^^XTI 9 '<y 9 *7 

4 Y22<D LED£rfc£ *Lf:£5.6ms W^UlTHI 
^ix^R^ur^ a /^/u2ic7)#iij^^^ 

— ^OSSffi«16. 6msKfr»K r CO 1 7U- A><Dmffl&'W. 
\C 5.6ms-fo(D3i^^7 -Md^fl] U 
-M£*3Vvt><:y ^ 9>f h22<7)*, j^, Wc7)#£><7) LED 
f;:£x.tf0 5 (a) tC^^tlTV^SW-CJiSf l#a<7> 

[0 0 2 8] ±3$<DJ; M:W7l/-A^ 5.6 

ros£ It, 1 7U-A^l6.6nisi: Lfcif^Cte 1 IMfflK 

I (c^/t<7) ib o # (fit $ v \ La>U rtUife 
«t v ^ £ n H 9 £ r* h <c ^ 0 

[0 0 2 9] -*r, 0 5(b) t-^$tlT^6 «t 5^, X 

**3£<ai«*&*-f ^ >^ (ss 1 os^^^-r s 

^^) a^^^u-AoF^*^ ^>^£-Brt-5<fc 

[0 0 3 0] — ffi@<a«&^j£«iC:^Ttt:, ftj 

8P« *#£EI»3ltt»J«i« -^-CStc J: 9 ir *37{ci®§$| 
x — ^PD£ttj;f?£-t*\ w^-fe u^^37^ibm^^tt/c® 

[0 0 3 1 ] -t LTs II«B»*i&**3iEI-*51f*TM:, 
»J»«#3S^lH]»3ltt#J|»«#CSfc J: "9 ir ?37lci£ 
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mmf— 9upd >w^$-fr > r<75iru^^37^bm^?^ 

^^^<3275^^ B H B^"^^21<7)^ili9^t-W^o$tl5o -tt 

[0032] ase*o«***afi«-c«c, -m^-* 

io fffttoix-r, SccoBSTr— *PD£B:gLLlr#-r6£v^ 
&<D£ pftB*^— ^PD«:*iiA/*:«^-tixS:BfffiWPlB 
J:*}, ^B e a^^^^2l(7)iijffico^:®^r-co^^0#rp1. 

[0 0 3 3] ^fc, -^gco^^^irHSgcoSiA 

20 m$Lf&ft<Dm\l & &5lk ZtlZo 

[00 3 4] t ^ 5T% -^®te^ H B B fi^iS^'l*^^ 
-tZtztb. Wll±^itt{: J; o T AW* ^Sl 1 5 ^ 

^B^^iim^^p^^bycegtc, myt7-</i>j* 1, 5(7) 

[0 0 3 5] ^(Di *^fl-cnrssw 

COdTfe^^/l-A 1 , 5^0V^-ftt7^)^— ^(0<l*;ffl<t Sc 

40 <t p l:irt^ 0 

[00 3 6] ^««offiAX#ISB&t5'e^>*^ 

[0 0 3 7] £i\ 0 2^t/0 3tC7r:^tbTV^^ B 3 0^N 
^40^t°^^0. 24mm XO. 24mm T'®^^^ 1024 X 768 (O^ 

8*UT 200 e CT-lB#Fom^i-^^^:tCj:>9. » 200A 
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•r6»Bt«tt*JHr»ALTtt*J113fc Lfc. 

[0 0 3 8] ^Lt, ^84Lfc/^yuSr^n^ = 3/H^ 
ffi<E>— ft<Z>ffi#;:7 -< /l^A ( P jfCmiK:NPF-EG1225DU) 

tZo fit, ^O^JI^/^lSr^s/* h22, Wh 
[0 0 3 9] ±5zficoJ: 9^LT^Lfc^ B B a ^^^21^r 

* 7>T h22±^«cBLfcffi^c^io^T, gUco^^V 
[0 0 4 0] 17(a) t^£*lTl>5 J; 5 #16. 6ms <D 1 

7i/-AO»|lll*:3«»tfc* i Mb. 

U-AJHR»C*5V^T, Hi 7(b) ^£ftX\,^Z>£ot^ 
[0 0 4 1] £i\ -Si^S^^^Sfi, 

— j*<offlt{ii?<4 ^ ^^\^^^xm^<^^2i(Dm i 9>c 

Hi |R «■ L T -t fif^B iR 7 s — * PDic L it MJ£ co 

m-%&7*—# v=7^ /<32^ >mtLx^\-hwr^ 0 r 

[0 0 4 2] rixleiJ; 117(c) [OT^tlTV^i^i 

[0 0 4 3] "Se^Sii^^Sfi, W7U-^W 
j&T*-< S >'^^-^V^T^0 e B ^^^/^21COg^^^ V^<D 

nic-mn<om&&M&\z&\,^xmn&thtzm^ tm~ 
(DmfcxMVktmte % m# £ * k ^ y<z2^ hv^ 

[00 44] micj;^ IU7(c) t^£*LTV>£ J; 9 
ic, ^ 8 B 9 ^N°^yu2i(o#iij|g75^^ y*(it'#^ff^ic 
4s. ro#iii*o*.fe*rtt»^o»tTtt. 
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hm^y << ^^M-t xmizmfemm-r^-rtiti * 4 * 

>?X?ftt:t>tiZ> 0 

[0 0 4 5] mi&<Dm6^£tlX\,^Z>& 
-S B ^»i&^**^*3V ^T«ft^^/^21«5*jffi*tcm 

± 5^« e 0 s ^ o ^^2i"o«^;^S3g^L/c o JUfrtttett, 
<B**d s ii:S! L7t 2 ^k<Dm%y^< & a 1 , 5 coii^ir ^] 

[0 0 4 6] J^JicoJ: 9^«^^ B H B ^^^2Hc^tLT. 
atSrfciS"C*fc, ft^5, a^^cDWgfi 192cd/ra 2 

[0047] ftis, ±jfi<o**W-ett, <i*tt^B:3£L 

20 nflPg<^Sj^^*S(C*5V^T, ^b b b^^/^21C0# 

[0 0 4 8] ftjo^/c, ±*<Z>*ltO»ll8tC*3V^Ttt, 
^^y^^/W21^^mtiMB ^ B^fflV^TV^^75^ ^Mmti 
^b B B^^*b h b^S> /ci:^^m^ilm^B B B^ffiV^fc 

30 [0 0 4 9] £r5T\ ±i*Oj:5 4«F»W*7— iK* 

[0 0 5 0] ms(0?4 Af-t- hfi±a!com 1 <7)HK 
40 t^J:S*^te < tOBa«Sr^LTV>S 0 El 8 (a) (c^^ 
— SgcoS/Eco^Pfi-^y^u— 

2.8msSig^^P>*6*oT-?:<7>S^ 2. 8msWMBW»C^ 

[0051] ^c^i: 0 tem&^n. ms(b) C/t^t 
50 7>r v*ffit?*^»&iciii*^*r"rs«FiB«: 1 
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V~ J»<D l/2-CL^&V\, t£oT, 13 8(a) {C^ZthX 

£*xT^£ 2.8msJ:i?fflv^IB"CRrilB-Cfc5*e>fi, 
r^v-U TFT-Ctt, »»fl»M6<*«fc*3lE 

[0 0 5 2] r<0J;5*IH«&#ft^5fc«>fc:, 

[0 0 5 3] ^TSat--oV>riftWi-6 0 H9fi/^y^ 

-r;wAT»tta)«*4»***(i) 221 -«*«*(4) 

224 fc4#«U *fc LEDT W 7 t**X^»JCL-CLE 
DT 3'^7l~74tC45MMLTl^ j 5 0 * LEDT U 

4 7* y^7l— 74*ix-€ p mcfi^ft< tt-ofo, J. 

(l) 221 LEDTU4zfv y?7Uz£r) , 3B3tffi«(2) 
222 « LEDT K^o s/^72i£<fc 0, ^*M«c(3) 223 
J* LEDT K/d y^73lCj;l9. *3tefig#c(4) 224 ft L 
EDT WT :/n y *74K J: «9 *n*h**ffl»S*l5. 
[0 0 5 4] rcoj: ot£'<y9 74 h 22 till x. 

[0 0 5 5] [giOK^Six-C^a «fc 5 ttft/<*^2l 
W^aE^PIJBS-fr-C^y^^^ h22*r»«; f AWT** 
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S 1 



*6o J:0A*»i:fi, '<y*9>f b 22a>SMte«Mc22i 
Cl^Tfi LEDT W^n y*7lSr38*S-g\ ISftliMc 

222 (c^-r^^ B B B xN o ^/^2io#7-r ^jwatstL-cv^ 

5JBIWfc::i8l>-Ctt LEDTW ^Oy*72«r«#Sii\ * 

^®«223 ^»jti-a**^*^i«)#9>r x^se* 
«*«*224 ^waj-rsiKft^^Ko*?^^ 

^£§ftT^3#[fi]K:fc^Ttt: ledt u^f^n 5,^74*: 
10 3&ft$-fr5 0 

[0 0 5 6] t^oT, f^ill'g, It, 
— .ACO^l^S. 6ms , fc 5 B ^^^21^7-^MV 
JH**at«FlBSr#2.8ns 4: Lfc*^t-H, #^*Si«c22 
1 —224 <0*^7U— Art*C*3ttS«*l*IBtt 3. 5ms"C 
•fcl^ifcl&tK [I] 8 fC^£;h/ri*£V£'<0 5.6ms^Jt 

LT62.5%^ffi*gr*#So tsm-rtitf. m*«***?J3 

-< K220*^«4>'^^210*ffi^ii*t-CttHStt«, 

lP^^ 0 H 0 /^^/u2ico^M^^^^^r^6«rBl(cio 

Vnt, '<y?74 h22dS?H*TLri^^ra^S< *S 

[0057] s<y?74 h220«#««ft#»|Lfc»& 

BB««rTK*l td*-r o 
30 [0 0 5 8 ] 
[^1] 





&jtmm cms) 


J£* 


1 


5. 6 


10 0.0 


2 


4.2 0 


7 5.0 


4 


3. 5 0 


6 2. 5 


6 


3. 2 6 


5 8. 3 


8 


3. 1 5 


5 6. 3 


1 0 


3. 0 8 


5 5.0 


2 0 


2.9 4 


5 2. 5 


5 0 


2.856 


5 1.0 


1 0 0 


2.828 


5 0. 5 
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R=0.5 + 1/ (2 • N B ) 

[0 0 6 0] ftio, ±ISRMlcfev^(i, '^vty* V 

[0 0 6 1 ] ^(c N _t3£<7) X b ft*«W«Z>» 2 CO^MO 

[0 0 6 2] 011(a) tZ.7jk£tlX\s^% «t ✓< y * 9 

^ F22(0«-*3tffl*221, 222---[C*DV^X^i i S?^^*c7) 

WUifrfcfelxS. fit, Hi Kb) fc:*S;h/rv*5J: 5 
(- > /< y *9-f h22<0**ffi«221 flSSBftLTV^IHK: 
^co^^^i-5ffi B B B ^^^/i-2i^^^ VKStLTliili 

^<y^9^( h22<0#»3t:««221 i 222-0«3ft««l 

*3fe*tSrWJI)IUriM»i-S. HlKc) fc* 

£*iT^5 «t K*^*/^21o#|B*o^fl-Rrf* 

[0 0 6 3] J£JtT, i^coi^^^ ^^T/#^>i^^7 

&-^mxhz> 0 

[0 0 6 4] zcoXoteMMMXte, feW*^«tt, W 

C± 5.6ras, JRH^/I^IOt*— ^*i&^/}M**«FRItt 
#2. 8ms£U ^y^7>f h220MS«$:4/Dy^ 
^^WLfc»*fCtt#«3)t«!«221, 222, 223, 224<D|§ 

h 22mfc<D&ytn& fi 631cd/m 2 -Cfc «9 . f&eV* 
^^lta^-frTe^^tTfto^^OWSfi 190 
cd/ra 2 T'*>«9, hJtl343:iT*fco/t 0 /< y * 

h22O*3tft^)*Jffl3!l^tt«)30%T-fcofe 0 4*5, 
'<<y*7*f h22<a*8»«;^SrIfi'<fc£: 19Wt'fco 

[0 0 6 5] f&OHiSCfiJ^ L~t\ ±3£l^«<Oiftiffi'<M^l' 
21 SHfcfflU h22**&^^10»WLfe%*« 
«221, 222- -tU MtC*, Mf^71/-^ 
B*M£ 5.6ms. ffifi^^/^l^^^-^Si&^/tH** 

aE«Frasr*2.8ms t Lxmm(om^mm&?fte^ti 0 

[0 0 6 6] ~<nm&, '<v?7«( h22<O«*«««:10 
ffl*>*ft«tt221 f 222 -IC^fijL^r ttCj; 0, 
««221, 222---<D3§ftH#[B}&»3. lms (CfflBlT*tfc 0 r 
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<Z>fiB, b22&&X(Dft%;m&te 560cd/m 2 X 

h<o s m&'^Mi tm^^x&m^n^^tim^ 

^jWffif* 194cd/m 2 T^fe*), n >- h 9 * h J£f*51 : 1T*& 
ofc Q ^y^9^ h220«*ft^*iJfflSS*«JKj35%i:Si5 
<fto*i 0 ft*5, v<y^9-r h220«»«* £ 

i6wi±jfi<o**«fcJtLrtHi-fi<ftofc. 

[0 0 6 7] Z(DX *mMfflXUs<y h22 

10 U ao«»«^30SiB:TUfeo 

[0068] ww-e, ±ai^~o(7)iiis^j{c*r-r^itt5E 

[0 0 6 9] Z.<DmX&, 'tyf^'f h22<D&yt&m3* 
WWft*9— «*«r»5r t^-Cifc^ *, », «co 

W7^A« (ISftHtM) ^5. 6ms , ffi B e a ^^ 
^21<Z>^— ^«ii*/?H**aE«FWS:#2.8 mst Ltzm 
20 /^tx^9-r h22^ft:<^^7t)^Sfil009cd/m 2 Xfo 

V , ^ e H B^^^/l-21^^^re^^tTftofc^(0 
M&fc 192cd/m 2 = ^ h 9 ^ h tb«35 : lTfeo 

fco ft^> ^3^^9-f h220«3tft^?»Jffla*tt*5l9% 
^{S<. ^y^9-f h220?H»«^;fc31Wi:, bu5^co^< 
h220^^iS^^»Jb/c^co^Ttb^JS 

[0 0 7 0] rooj: h22<7)^7fe^lS^ 

30 ^»«^t*#<ft5o 

[0 0 7 1 ] ft^o, ±iEW#Hlfe0ll&U ! ittfiE0»J^*5V^T 

[0 0 7 2] ±3£<D X 9^, Y22<n%k%m®L 
Sffi^^/W21<7?#9^>-lc^LTx-^OS^/^ 
40 h22O^7fe0$rfl(7)ftJffi^fiy<^^9^ h22(D^3t^ 

®<Dftmm&mi)n£itx®< t \oo%\z.mi&irz>&. 10 

0%(cfiftbftv\ ^tZX\ '*vty<< h22<D«*^ra 
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